Introduction Incidental durotomy is a relatively common complication of spine surgery. Prevalence ranges from 3 to 5% in primary and 7 to 17% in revision procedures. Despite this relatively common occurrence the subsequent development of pseudomeningoceles following lumbar spine surgery is reported to be between 0.07 and 2%. Giant pseudomeningoceles (GP) are rare and therefore we report our experience with a case. Case presentation We report a case of an iatrogenic GP post revision lumbar surgery that extended 19 cm in length. The patient underwent revision L3-S1 laminectomy, laminotomy, excision of pseudomeningocele and successful direct dura repair. Postoperatively, a subcutaneous seroma persisted. This was managed with surgical exploration and prolonged drainage. This led to reduction of the seroma and symptomatic improvement for the patient. Discussion Incidental durotomy is a relatively common complication of spine surgery and if the durotomy is not addressed at the time of an operation a pseudomeningocele may develop. A pragmatic approach for GP is to individualise management based upon symptoms. Although GP are rare, prevention is likely the best approach. We outlined a structured approach to the management of an incidental dural leak that formed the largest reported pseudomeningocele reported to date.
Introduction
Pseudomeningocele is an extradural accumulation of cerebrospinal fluid (CSF) that extravasates through a dural opening [1] . The aetiology can be traumatic, congenital or iatrogenic [2, 3] . The incidence of pseudomeningoceles following lumbar spine surgery is uncertain, but is reported between 0.07% [4] and 2% [5] . Incidental durotomy is more common [6] and it is likely that the incidence of iatrogenic pseudomeningoceles is underestimated. This is because they are often small, self-resolving and may be asymptomatic [7] . However, patients may present with low back pain, radicular symptoms, persistent headache and local swelling. Giant pseudomeningoceles (GP), defined as over 8 cm in length [1] , are rare, and there is no current consensus on management. We report a case of iatrogenic GP post revision lumbar surgery, which is the largest reported in the literature. We detail the management in order to add to this area of limited evidence.
Case presentation
A 64-year-old female underwent revision L3-S1 laminectomy and right L4/5 discectomy for radicular pain. Intraoperatively severe lateral canal stenosis at L4/5 and L5/ S1 was decompressed. There was a small incidental durotomy of the nerve root sleeve, adjacent to the right side of L4/5. This was unable to be repaired and was covered with fibrin sealant and absorbable haemostat. One 10Fr Bellovac drain (Co Wellspect, Sweden) was placed in the extradural space and two 10Fr Bellovac drains were left in the subcutaneous layer, the latter two on suction. The patient was mobilised after 36 h bedrest, routine postsurgical antibiotics (cephazolin) were administered for 48 h and drains were removed after 48 h. The admission was complicated by poor postoperative mobility due to postural dizziness, nausea and headaches, as well as an urinary tract infection requiring oral antibiotics. Over a course of 9 months, the patient developed a large, 20 cm long bulging fluctuating mass over her surgical site, which was associated with severe local and radiating pain when mobilising and lying flat. Lumbar spine magnetic resonance imaging (MRI) showed a small tear within the posterior dura at level L3, a significant sized collection in the laminectomy defect measuring 2.8 × 3.1 cm in transverse diameters and 7 cm in cephalocaudal length and another long pseudomeningocele in the subcutaneous tissues measuring 19 cm in length and maximum crosssectional size of 10 × 5 cm (Fig. 1) . She underwent revision L3-S1 laminectomy, excision of pseudomeningocele and direct dura repair by orthopaedic and neurosurgical teams. The superficial pseudomeningocele drained a large amount of clear CSF, and the membrane was resected thoroughly. Two posterior dural tears were identified and repaired directly using 5-0 monofilament polypropylene sutures (Fig. 2) . Intraoperative valsalva manoeuvre demonstrated no further leak. The dural integrity was augmented with application of fibrin sealant followed by drain insertion (10Fr Bellovac drains, 1x extradural and 1x subcutaneous, no suction) and layered closure. Routine postoperative antibiotics (Cephazolin) were administered for 48 h. The patient was kept flat on bedrest for 5 days after which the drains were removed (total output 32 mL). The remaining postoperative course was uneventful. At 6 weeks post operatively, re-accumulation of the subcutaneous midline collection was noted and the pseudomeningocele appeared to have recollected. A decision was made to explore surgically, which failed to demonstrate any evidence of a dural defect. On laboratory testing the fluid was negative for Beta 2 Transferrin, hence was not found to be CSF. It is presumed that a large seroma had formed in the previous pseudomeningocele cavity, so the patient was treated with excision of the seroma capsule and prolonged drainage. One extradural and two subcutaneous 14Fr Bellovac drains were left in situ, all on suction. Antibiotics (Clindamycin) were continued for 48 h post operatively. The deep drain was removed after 5 days and the superficial drains remained for 4 weeks until the total drain output was <15 mL in 24 h. All intraoperative cultures remained negative. Serial MRI were obtained every 3 months. At the 6-month follow-up, an MRI demonstrated interval reduction of the subcutaneous seroma spanning from T12 to sacral levels with numerous internal septations, measuring 70 × 19 × 63 mm (Fig. 3) . However, there was no palpable collection at the patient's surgical site and she reported improvement in pain and mobility.
Discussion
Incidental durotomy is a relatively common complication of spine surgery. In primary surgery prevalence ranges from 3 to 5%, and in revision procedures from 7 to 17% [6, 8] . If durotomy is not addressed at the time of an operation a When there is a tear of both dura and arachnoid layers, CSF can leak into paraspinal tissues. Initially, the fluid may be able to be resorbed, but as a fibrous cystic cavity forms, this does not occur as freely. Eventually a mature pseudocyst wall develops.
Pseudomeningocele may present with back pain, exacerbated by valsalva manoeuvre, headache or swelling. If there is pressure on neural structures, or they are caught in the pseudomeningocele sac, neurological signs and symptoms may be present. MRI is the diagnostic modality of choice as it can characterise, size, contents and location of the pseudomeningocele.
To date, we are aware of 28 reported cases [9, 10] of GP. Twenty-one of these cases occurred in the lumbar region and were between 8 and 15 cm in length. A variety of treatment strategies were implemented, including observation [11] , with reported success in all instances. 
